Protein kinase C activation increases noradrenaline release from the rat hippocampus and modifies the inhibitory effect of alpha 2-adrenoceptor and adenosine A1-receptor agonists.
We have studied the effect of stimulating protein kinase C with phorbol esters on the release of [3H]-noradrenaline (NA) in the absence or presence of presynaptic alpha 2-adrenoceptor blocking agents and compared that to the elevation of cyclic AMP levels more than 10-fold by a combination of rolipram and forskolin. 4-beta-Phorbol 12,13-dibutyrate (PDiBu) increased stimulated (3 Hz) [3H]-NA release markedly and in a concentration dependent manner. 4-alpha-Phorbol-12,13-didecanoate was ineffective. The effect of PDiBu was not significantly reduced by nifedipine (1 microM), but was proportionally less in the presence of an alpha 2-adrenoceptor antagonist, yohimbine. PDiBu inhibited the presynaptic effect of alpha 2-adrenoceptor agonists clonidine and UK 14304. By contrast, the presynaptic effect of the adenosine analogue R-PIA was not reduced by PDiBu. PDiBu caused an increase in cyclic AMP that depended on adenosine receptor stimulation. Elevation of cyclic AMP had a limited effect on NA release from rat hippocampus, and did not significantly decrease the presynaptic inhibitory effect of UK 14304 (0.1 microM), of morphine (1 microM) or of the adenosine A1-receptor agonist CHA (1 microM). The effect of phorbol esters and several presynaptic inhibitors of NA-release in the rat hippocampus cannot be explained by changes in cyclic AMP levels in the tissue. Phorbol esters that stimulate protein kinase C appear to interact with a target that is the site of action alpha 2-adrenoceptors in this tissue. This site is not a dihydropyridine sensitive Ca-channel and is also different from the target of presynaptic adenosine receptors. Thus, activation of protein kinase C discriminates between apparently similar presynaptic mechanisms.